A bacterium, designated strain CJ16 T , was isolated from the estuarine wetland of the Han River. Cells of the isolate were yellow-pigmented, Gram-stain-negative, non-motile and rod-shaped. Growth of strain CJ16 T was observed in TSB at 5-37 6C (optimum 30 6C), at pH 5.0-9.0 (optimum pH 6.0) and with 0-3 % (w/v) NaCl (optimum 0 %). Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain CJ16 T was most closely related to Chryseobacterium hagamense KCTC 22545 T (97.2 % 16S rRNA gene sequence similarity). Genomic relatedness based on DNA-DNA hybridization between strain CJ16 T and C. hagamense KCTC 22545 T was 23 % (strain CJ16 T as probe) and 19 % (strain KCTC 22545 T as probe). Chemotaxonomic analysis revealed that strain CJ16 T possessed MK-6 as the major isoprenoid quinone and sym-homospermidine as the predominant polyamine. The predominant fatty acids were iso-C 15 : 0 (26.9 %), iso-C 17 : 0 3-OH (16.8 %) and summed feature 9 (comprising C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c; 10.5 %). The DNA G+C content of strain CJ16 T was 37.9 mol%. Based on phenotypic, genotypic and phylogenetic studies, strain CJ16 T represents a novel species of the genus Chryseobacterium, for which the name Chryseobacterium rigui sp. nov. is proposed. The type strain is CJ16 T (5KACC 16560 T 5JCM 18078 T ).
The genus Chryseobacterium was proposed by Vandamme et al. (1994) and constitutes one of the main phyletic groups within the family Flavobacteriaceae (Bernardet et al., 2002 (Bernardet et al., , 2011 . Recently, some of the species of the genera Kaistella and Sejongia were transferred to the genus Chryseobacterium (Kämpfer et al., 2009a, b) . At the time of writing, the genus Chryseobacterium comprised 59 species (http://www.bacterio.cict.fr) and have been found in a wide variety of environments, such as rhizosphere , diseased fish (Campbell et al., 2008; de Beer et al., 2006; Zamora et al., 2012a) , cooled water (Park et al., 2008) , soil (Weon et al., 2008; Li & Zhu, 2012) , Greenland ice (Loveland-Curtze et al., 2010) , mesotrophic artificial lake (Joung & Joh, 2011) , hydrocarbon-polluted soil (Benmalek et al., 2010) and gill and liver (Zamora et al., 2012b) . Members of the genus are yellow-pigmented, Gram-negative, non-motile, rod-shaped and aerobic, and have menaquinone MK-6 as the major respiratory quinone (Bernardet et al., 2006) . In this paper, we describe the morphological, biochemical and phylogenetic characteristics of strain CJ16 T , using four reference strains for comparative purposes: Chryseobacterium hagamense KCTC 22545 T and C. hominis KACC 14168 T , which show the highest 16S rRNA gene sequence similarities, and C. taeanense KACC 15162 T and C. taichungense KACC 11658 T , which are the isolate's closest phylogenetic relatives.
Strain CJ16 T was isolated from the estuarine wetland of Han River in Korea by using a standard dilution-plating technique on tryptic soy agar (TSA; BD Difco) at 30 u C for 2 days under aerobic conditions. The isolate was subcultured several times to obtain a pure culture. The 16S rRNA gene was amplified from a single colony using AccuPower PCR Premix (Bioneer) and the universal bacterial primer pair pBact27F and pUniv1492R (Lane, 1991) . The amplification products were purified using a gel extraction kit (Qiagen) and cloned into the T&A cloning vector (RBC Bioscience). The 16S rRNA gene sequence analysis was carried out using an automated DNA analyser (PRISM 3730XL DNA Analyzer; Applied Biosystems) according to the manufacturer's instructions. The 16S rRNA gene sequence of strain CJ16 T was compared with other sequences in the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) using the pairwise alignment method. The 16S rRNA gene sequences of strain CJ16 T and other closely related species were manually aligned using jPHYDIT software (http://plaza.snu.ac.kr/ jchun/jphydit/index.php; Jeon et al., 2005) . The phylogenetic trees were inferred according to the neighbourjoining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) topologies were evaluated by bootstrap analysis (Felsenstein, 1985) based on 1000 replicates. Phylogenetic trees were constructed using MEGA5 software (Tamura et al., 2011) . DNA-DNA hybridization was conducted by the fluorometric method (Ezaki et al., 1989) Fig. 1 ), which was also recovered in the maximumlikelihood tree. Furthermore, strain CJ16 T and C. hagamense KCTC 22545 T shared only 23 % DNA-DNA relatedness (strain CJ16 T as probe; reciprocal 19 %), which is below the 70 % cut off recommended for the delineation of genomic species (Wayne et al., 1987) . It is evident that strain CJ16 T represents a novel species of the genus Chryseobacterium.
Growth temperature and pH were determined in tryptic soy broth (TSB; BD Difco) at 5, 20, 30, 37 and 40 u C and at pH 4-10 (at 1 pH value intervals). Growth with 0-10 % (w/v) NaCl (at 1 % intervals) was examined in TSB. Anaerobic growth was investigated in an anaerobic chamber on TSA using a BD Gaspack pouch (Becton Dickinson) at 30 u C for 10 days. Growth was tested on various media at 30 u C: TSA, marine agar 2216 (BD Difco), nutrient agar (NA; Conda), R2A agar (BD Difco) and MacConkey agar (BD Difco). Cell morphology was observed by light microscopy (BX40; Olympus) using cells grown on TSA for 2 days at 30 u C. Cell size was determined by transmission electron microscopy (Jeol). Gram-staining was performed using a Gram-staining kit (Sigma Aldrich). The production of flexirubin-type pigment was investigated using 20 % (w/v) KOH solution (Bernardet et al., 2002) . Motility was observed on semisolid TSA media containing 0.4 % agar. Catalase and oxidase activities were tested using 3 % (v/v) H 2 O 2 and oxidase reagent (bioMérieux), respectively. Hydrolysis of starch (1 %, w/v), casein (10 %, w/v, skimmed milk; Sigma Aldrich), Tween 80 (1 %, v/v) and aesculin (0.1 %, w/v) were investigated using TSA as the basal medium (Smibert & Krieg, 1994) . Cellulase activity was determined by observing the disintegration of filter paper in a TSB culture (Smibert & Krieg, 1994; Bernardet et al., 2002) . Additional enzyme activities and biochemical characteristics were tested using the API 20 E, API 20 NE, API 50 CH and API ZYM galleries (bioMérieux) and GN2 MicroPlates (Biolog), according to the instructions of the manufacturers except that the incubation temperature was 30 u C. Strain CJ16 T was Gram-stain-negative, rod-shaped, nonspore-forming, non-motile and strictly aerobic. Colonies were circular, smooth and yellow-pigmented on TSA after growth for 2 days at 30 u C. Growth occurred at 5-37 u C (optimum 30 u C) and at pH 5-9 (optimum pH 6). Strain CJ16 T was able to grow in TSB supplemented with 0-3 % NaCl (optimum 0 %). Optimum growth was observed on TSA and NA, but growth did not occur on MacConkey agar. The physiological and biochemical characteristics that differentiated strain CJ16 T from the reference strains are summarized in Table 1 .
Genomic DNA for the determination of G+C content was extracted and purified using a Wizard Genomic DNA purification kit (Promega). DNA G+C content was determined by HPLC (Varian) with a reversed-phase column (Capcell Pak C18 UG 120; SHISHEIDO) according to the method of Mesbah et al. (1989) . The G+C content of genomic DNA of strain CJ16 T was 37.9 mol%.
Chemotaxonomic features were obtained using cells grown on TSA (fatty acid analysis) or TSB at 30 u C for 2 days. Isoprenoid quinones were extracted as described by Minnikin et al. (1984) and determined by HPLC according to the method of Collins (1985) . Polyamines were extracted and analysed as described by Busse & Auling (1988) and Busse et al. (1997) . Polar lipids were extracted from freezedried cells and determined by 2D silica-gel TLC as described by Tindall (1990a, b) . The fatty acid composition was analysed by GLC using the methods described in the instructions of the Microbial Identification System version 6.1 and the RTSBA6 6.10 database (Microbial ID). Strain CJ16 T was shown to possess MK-6 as the major isoprenoid quinone and sym-homospermidine as the predominant polyamine; these findings correspond with all other members of the genus Chryseobacterium (Bernardet et al., 2002 (Bernardet et al., , 2011 . Phosphatidylethanolamine was shown as the predominant polar lipid and several unknown polar lipids, including unidentified aminolipids, were also detected. The polar lipid pattern of strain CJ16 T was highly similar to those of the other related type strains (Fig. S1 , available in IJSEM Online). The predominant fatty acids of strain CJ16 T were iso-C 15 : 0 (26.9 %), iso-C 17 : 0 3-OH (16.9 %) and summed feature 9 (comprising C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c; 10.5 %), which is consistent with the reference strains (Table 2) .
On the basis of phylogenetic, physiological and chemotaxonomic characteristics, strain CJ16 T is considered to represent a novel species of the genus Chryseobacterium, for which the name Chryseobacterium rigui sp. nov. is proposed.
Description of Chryseobacterium rigui sp. nov.
Chryseobacterium rigui (ri9gu.i. L. gen. n. rigui of a wellwatered place). 
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DOpposite result to that reported by Cho et al. (2010) . dOpposite result to that reported by Park et al. (2006) . §Opposite result to that reported by Shen et al. (2005) . ||Data reported by: a, Cho et al. Cells are Gram-stain-negative, strictly aerobic, non-sporeforming and non-motile rods (about 2.0 mm long and 0.6-0.7 mm wide). Colonies are circular, smooth and yellow on TSA. Growth occurs at 5-37 u C (optimum 30 u C), at pH 5.0-9.0 (optimum pH 6.0) and with 0-3 % NaCl (optimum 0 %). Abundant growth occurs on TSA and NA, but not on MacConkey agar. Flexirubin pigments are produced on TSA. Oxidase-and catalase-positive. DNA, aesculin, casein, gelatin, Tween 80 and starch are hydrolysed. Crystalline cellulose (filter paper) is not degraded. Nitrate is not reduced to nitrite. Acetone is produced, but H 2 S and indole are not produced. Positive for bglucosidase, b-galactosidase (2-nitrophenyl-b-D-galactopyranoside and 4-nitrophenyl-b-D-galactopyranoside), alkaline phosphatase, esterase (C4), esterase lipase (C8), cystine arylamidase (weakly), leucine arylamidase, valine arylamidase, acid phosphatase, N-acetyl-b-glucosaminidase (weakly), naphthol-AS-BI-phosphohydrolase and a-glucosidase, but negative for lysine decarboxylase, ornithine decarboxylase, arginine dihydrolase, urease, lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. With GN2 MicroPlates, oxidizes a-cyclodextrin, dextrin, glycogen, Tween 40, Larabinose, D-cellobiose, D-fructose, gentiobiose, a-D-glucose, maltose, D-mannose, methyl b-D-glucoside, D-psicose, sucrose, succinic acid monomethyl ester, acetic acid, chydroxybutyric acid, a-ketobutyric acid, a-ketovaleric acid, propionic acid, succinic acid, L-alanine, L-alanyl glycine, Lasparagine, L-aspartic acid, L-glutamic acid, glycyl Laspartic acid, glycyl L-glutamic acid, L-phenylalanine, Lproline, L-serine, L-threonine (weakly), inosine, uridine, thymidine, 2,3-butanediol (weakly), a-D-glucose 1-phosphate (weakly) and D-glucose 6-phosphate; all other substrates are not oxidized. Acid is produced from Dxylose, D-glucose, D-fructose, D-mannose, amygdalin, arbutin, aesculin, salicin, cellobiose, maltose, sucrose, starch, glycogen and gentiobiose. The polar lipids consist of phosphatidylethanolamine, three unidentified aminolipids and three unknown polar lipids. Contains menaquinone MK-6 as the major isoprenoid quinone and symhomospermidine as the predominant polyamine. The predominant fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 9 (comprising C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c).
The type strain is CJ16 T (5KACC 16560 T 5JCM 18078 T ), isolated from the sediment of estuarine wetland of Han River, South Korea. The DNA G+C content of the type strain is 37.9 mol%. Table 2 . Cellular fatty acid compositions (%) of strain CJ16 T and type strains of closely related species of the genus Chryseobacterium Strains: 1, Chryseobacterium rigui sp. nov. CJ16 T ; 2, C. hagamense KCTC 22545 T ; 3, C. hominis KACC 14168 T ; 4, C. taeanense KACC 15162 T ; 5, C. taichungense KACC 11658 T . All data were taken from this study after growth on TSA at 30 u C for 2 days. Fatty acids representing 1.0 % of the total in all strains are not shown. tr, Trace (,1.0 %); ND, not detected. *Summed features represent two or three fatty acids that cannot be separated by the Microbial Identification System. Summed feature 3 consisted of C 16 : 1 v6c and/or C 16 : 1 v7c. Summed feature 9 consisted of C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c.
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